c-Myc mediates activation of the cad promoter via a post-RNA polymerase II recruitment mechanism.
The c-Myc protein is a site-specific DNA-binding transcription factor that is up-regulated in a number of different cancers. We have previously shown that binding of Myc correlates with increased transcription of the cad promoter. We have now further investigated the mechanism by which Myc mediates transcriptional activation of the cad gene. Using a chromatin immunoprecipitation assay, we found high levels of RNA polymerase II bound to the cad promoter in quiescent NIH 3T3 cells and in differentiated U937 cells, even though the promoter is inactive. However, chromatin immunoprecipitation with an antibody that recognizes the hyperphosphorylated form of the RNA polymerase II carboxyl-terminal domain (CTD) revealed that phosphorylation of the CTD does correlate with c-Myc binding and cad transcription. We have also found that the c-Myc transactivation domain interacts with cdk9 and cyclin T1, components of the CTD kinase P-TEFb. Furthermore, activator bypass experiments have shown that direct recruitment of cyclin T1 to the cad promoter can substitute for c-Myc to activate the promoter. In summary, our results suggest that c-Myc activates transcription of cad by stimulating promoter clearance and elongation, perhaps via recruitment of P-TEFb.